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A Quincuncial Projection of the Sphere. 

By C. S. Peirce. 

[Published by the authority of the Superintendent of the U. S. Coast and Geodetic Survey.] 

Foe meteorological, magnetological and other purposes, it is convenient to 
have a projection of the sphere which shall show the connection of all parts 
of the surface. This is done by the one shown in the plate. It is an ortho- 
morphic or conform projection formed by transforming the stereographic pro- 
jection, with a pole at infinity, by means of an elliptic function. For that 
purpose, I being the latitude, and d the longitude, we put 

^^2 ^ V 1 — cos 2 1 cos 2 d — sin I 

1 + a/1-cos 2 / cos 2 # 
and then — F$ is the value of one of the rectangular coordinates of the 
point on the new projection. This is the same as taking- 
cos am (x + y\f — 1) (angle of mod. = 45°) = tan ^- (cos + sin d *J— 1), 

where x and y are the coordinates on the new projection, p is the north polar 
distance. A table of these coordinates is subjoined. 

Upon an orthomorphic potential the parallels represent equipotential or 
level lines for the logarithmic projection, while the meridians are the lines of 
force. Consequently we may draw these lines by the method used by Max- 
well in his Electricity and Magnetism for drawing the corresponding lines for 
the Newtonian potential. That is to say, let two such projections be drawn 
upon the same sheet, so that upon both are shown the same meridians at 
equal angular distances, and the same parallels at such distances that the ratio 

of successive values of tan ~- is constant. Then, number the meridians and 

also the parallels. Then draw curves through the intersections of meridians 
with meridians, the sums of numbers of the intersecting meridians being- 
constant on any one curve. Also, do the same thing for the parallels. Then 
these curves will represent the meridians and parallels of a new projection 
having north poles and south poles wherever the component projections had 
such poles. 
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Functions may, of course, be classified according to the pattern of the 
projection produced by such a transformation of the stereographic projection 
with a pole at the tangent points. Thus we shall have— 

1. Functions with a finite number of zeros and infinites (algebraic functions). 

2. Striped functions (trigonometric functions). In these the stripes may 
be equal, or may vary progressively, or periodically. The stripes may be 
simple, or themselves compounded of stripes. Thus, sin (a sin z) will be 
composed of stripes each consisting of a bundle of parallel stripes (infinite 
in number) folded over onto itself. 

3. Chequered functions (elliptic functions). 

4. Functions whose patterns are central or spiral. 



I. Table of Bectangular Coordinates for 

Projection. 

x (for longitudes in upper line). 



Construction of the " Quincuncial 

y (for longitudes in lower line.) 
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II. Preceding Table Enlarged for the Spaces Surrounding Infinite Points. 

x (for longitudes in upper line). y (for longitudes in lower line). 
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